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GC–MSAbstract The study explored on the commonly available weed plant Commelina nudiﬂora which
has potential in-vitro antioxidant and antimicrobial activity. The different polar solvents such as
ethanol, chloroform, dichloromethane, hexane and aqueous were used for the soxhlet extraction.
The extracts were identiﬁed pharmacologically as important bioactive compounds and their poten-
tial free radical scavenging activities, and antimicrobial properties were studied. C. nudiﬂora
extracts were monitored on their in-vitro antioxidant ability by DPPH and ABTS radical scavenging
assay. Aqueous extract shows signiﬁcant free radical scavenging activity of 63.4 mg/GAE and
49.10 mg/g in DPPH and ABTS respectively. Furthermore, the aqueous crude extract was used
in antibacterial studies, which shows the highest inhibitory activity against Pseudomonas aeruginosa,
Escherichia coli and Salmonella typhi. Among all the extracts, aqueous extract of C. nudiﬂora has
signiﬁcant control over free radical scavenging activity and inhibition of the growth of food path-
ogenic bacteria. Also, the aqueous extract contains abundance of phenolics and ﬂavonoids higher
than other extracts. This study explored weed plant C. nudiﬂora as a potential source of antioxidant
294 P. Kuppusamy et al.and antibacterial efﬁcacy and identiﬁed various therapeutic value bioactive compounds from
GC–MS analysis.
ª 2014 King Saud University. Production and hosting by Elsevier B.V. All rights reserved.1. Introduction
Plants naturally are a rich source of secondary metabolites and
novel therapeutic compounds to enhance human health with
controlled adverse effects (Jin-Ming et al., 2003). Natural prod-
ucts has a vital role in pharmacological and commercial indus-
tries, produce a lot of health care and medicinal products such
as antimicrobial, anti-tumour agent, anti hepatotoxic, cardio
tonic, CNS stimulant, nutraceuticals, sweeteners, food additives
and animal feed (Gortzi et al., 2008; Verma et al., 2009). Plants
such as herbs, trees, shrubs and climbers are exploited for their
various bioactive compounds for human health (Ezzatzadeh
et al., 2012).Moreover, plants contain important bioactive clus-
ters such as alkaloids, ﬂavonoids, saponins, steroids, terpenoids,
polysaccharides and tannins that are largely contributing to var-
ious biological activities in traditional and modern therapeutic
principles (Doughari et al., 2012; Mahboubi et al., 2013).
Commonly used medicinal plants have promising biological
activity to control various bacterial and fungal diseases
(Prasannabalaji et al., 2012). The basis for ﬁnding the natural
products and their separation using different individual polar
solvents is important for extraction of single compounds (Su
et al., 2012). Although gradually increasing solvent polarity
in sequential extraction such as chloroform, ethyl acetate, eth-
anol, water and methanol works out well in the separation of
functional compounds, overall quality and quantity of extract-
ing compounds from plant species largely are a result of the
type of solvents (Ncube et al., 2012). Williamson (2001)
reported that crude total extracted compounds showed signif-
icant results in disease management than those of a single iso-
lated active fraction or puriﬁed speciﬁc constituent. The
interaction of different groups of active metabolites in the
extract might have enhanced the therapeutic effect more than
the single ingredients (Mohamed et al., 2010).
Biochemical pathways or cellular mechanisms have been
producing free radicals and reactive oxygen species as an end
product (Nantitanon et al., 2007). Unstable chemical com-
pounds are dangerous to living cells, it can cause mutation,
myocardial infarction, Alzheimer diseases and can be associ-
ated with other clinical disorders (Adiguzel et al., 2009;
Sugumaran and Raj, 2010). Generally, chemical based antiox-
idants are used to control free radical activity and they have
adverse effects on human health and the development of
natural antioxidant from plant resources would be fruitful to
humankind (Rajasekar et al., 2011).
Plant C. nudiﬂora is a perennial herb of neotropical origin
which has been distributed in various places in India, China,
Malaysia, Africa and Egypt. C. nudiﬂora belongs to the
Commelinaceae family. In principle, Commelina species are
used to cure various chronic and acute diseases (Sharma,
1995; Hillocks, 1998). The Chinese used the whole plant of
green extract in chilling the blood and performed blood clotting
functions (Kaur and Das, 2011). C. nudiﬂora whole plant
extracts were traditionally used to heal various chronic diseasessuch as diabetes, skin diseases and atherosclerosis (Wendy and
Brathwaite, 2007; Ujowundu et al., 2008). Antioxidant and
antimicrobial properties of plant metabolites are yet to be doc-
umented in detail. The present aim of this study is to identify the
chemical constituents of C. nudiﬂora using different solvents
with diversiﬁed polarity. Besides, the crude extracts were to be
checked for its in vitro free radical scavenging ability and the
ability to control food borne pathogenic bacteria.
2. Materials and methods
2.1. Plant collection and identiﬁcation
C. nudiﬂora whole plant was collected in March 2014 from
Maran, Pahang, Malaysia. The collected plant materials were
transported to the laboratory. The plant was taxonomically
identiﬁed and authenticated by Assoc. Prof. Dr. Norazian
Mohd. Hassan, Kulliyyah of Pharmacy, International Islamic
University, Malaysia. The voucher specimen was deposited at
the Department herbarium centre and the voucher specimen
number is KOPVN2014.
The collected plant materials were washed twice in running
tap water to remove clay and grimes, cut into small pieces and
shadow dried in normal room temperature at 35 C 12/12 light
and dark cycle. Completely dried plant materials were powdered
using mechanical blender and sieved with 40 lmmesh. Different
types of polar solvents such as hexane, chloroform, ethyl acetate,
ethanol and water have been used for the soxhlet extraction.
2.2. Hot extraction method by soxhlet
10 g of plant powder was extracted in 250 ml of solvent (hex-
ane, chloroform, ethyl acetate, ethanol and water) by soxhlet
extraction technique overnight at respective solvent tempera-
tures (Miller, 1972). The obtained extracts were subjected to
vacuum evaporator to evaporate excess solvents. After that,
the dried crude extract yields were weighed and used for fur-
ther experimental studies.
2.3. Phytochemical studies
2.3.1. Preliminary characterization of phytochemical
constituents
Crude plant extract samples were dissolved in respective sol-
vents used for qualitative conﬁrmation of major phytochemi-
cal constituents such as alkaloids, ﬂavonoids, phenolics,
saponins, steroids, tannins, carbohydrates and volatile oils
(Trease and Evans, 1989; Harborne, 1998).
2.3.1.1. Alkaloids. In a test tube containing 1 ml of extract, a
few drops of Dragendorff’s reagent was added and colour
development was noticed. Appearance of orange colour indi-
cates the presence of alkaloids.
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was shaken with sodium hydroxide, a yellow colour appeared
indicating the presence of ﬂavonoids.
2.3.1.3. Phenolics. To 1 ml of extract were added 2 ml of dis-
tilled water and a few drops of 10% ferric chloride. Appear-
ance of blue or green colour indicates the presence of phenols.
2.3.1.4. Saponins. One ml of the plant under investigation was
boiled with 10 ml of water for a few minutes and ﬁltrated. The
ﬁltrate was vigorously shaken. The persistent froth (1 cm
height) was present for 1 h which indicates the presence of
saponins.
2.3.1.5. Steroids. The powder was dissolved in 2 ml of chloro-
form in a dry test tube. Ten drops of acetic anhydride and 2
drops of concentrated sulphuric acid were added. The solution
became red, then blue and ﬁnally became bluish which
indicates the presence of steroids.
2.3.1.6. Tannins. One drop of ferric chloride was added to 2 ml
of the extract, and the appearance of bluish or greenish black
colouration indicates the presence of tannins.
2.3.1.7. Carbohydrates. In a test tube, 5 ml of the ﬁltrate was
treated with 5 ml of Fehling’s solutions (A & B) and was
heated; the appearance of a red precipitate indicates the
presence of reducing sugars.
2.3.1.8. Volatile oils. To 2 ml of extract, were added 0.1 ml of
diluted sodium hydroxide and a small amount of diluted
hydrochloric acid. The formation of a white precipitate
indicates volatile oils.
2.3.2. Determination of total phenolic content (TPC)
Total phenolic content of C. nudiﬂora extracts were deter-
mined by using Folin–Ciocalteu phenol reagent method
described by Manian et al. (2008). A stock solution of plant
extracts was prepared in different aliquots (0.1, 0.2, 0.3, 0.4,
0.5 mg/ml). One ml of plant extracts was taken in test tubes
and 0.5 ml of Folin–Ciocalteu phenol reagent was added (FC
reagent was dissolved in distilled water with 1:1 ratio). Then
2.5 ml of 20% sodium carbonate was added in each tube and
ﬁnally the mixture was mixed properly by using vortex and
then the test tube was kept in the dark for 40 min. Absorbance
spectra were recorded at 725 nm using glass cuvettes. To min-
imize standard error, the reaction was performed in triplicate
and the results were expressed in milligrams of gallic acid
equivalent (mg GAE).
2.3.3. Determination of total ﬂavonoid content (TFC) by using
calorimetric method
Total ﬂavonoid content of plant extracts was determined by
Manian et al. (2008). Concisely, 100 ll of each plant extract
(1 mg/ml) was dissolved in corresponding solvents and then
extracts were made up to 1 ml by using distilled water followed
by the addition of 75 ll of 10% sodium nitrate solution. After
a 6 min interval, 150 ll of 5% aluminium chloride solution was
added, then 0.5 ml of 1 M NaOH was added in the test tubes.
The mixture samples were made up to 2.5 ml by using distilled
water and thoroughly mixed. The UV–V absorbance valueswere read immediately at 510 nm. Results were expressed as
mg/g butylated hydroxytoluene (BHT) equivalents.
2.4. Instrumentation characterization
2.4.1. GC–MS studies
Basic organic and inorganic chemical proﬁles of plant and
other environmental samples were focused on using gas chro-
matography and mass spectral studies as one of the main
established diagnostic tools. GC–MS analysis of the plant
extract was performed by using Agilent GC–MS built with
bonded-phase fused silica capillary column (30 mm · 0.25 mm
ID; df = 0.25) (J&W Scientiﬁc, Folsom, CA, year) and mass
spectrum for identiﬁcation of the corresponding metabolites
with correlation by known spectra. Instrumentation of GC–
MS operating key procedure for volatile and semi volatile
organic compounds are as follows. Column ﬂow used highly
reactive helium as a carrier gas at 1.5 ml/min. The splitless
injection was maintained at 260 C. The splitless injection
mode was used with a split ratio of 40:1. The transfer line tem-
perature was set at 260 C. The mass analyser (mz) was set at
60 eV, electron impact source temperature at 200 C, electron-
multiplier voltage at 1588 mV and solvents delay at 2 min. All
scanned data were obtained by the full-scan mass spectra
within the scan range of 50–400 amu. The oven temperature
programme was as follows: increased from 190 to 250 C at
a rate of 220 C/min, and from 200 to 260 C at a rate of
1 C/min. Finally, the acquired spectrum of plant extracts
was compared with the standard known database in the NIST
library and conﬁrmed as scrupulous compound (Lisec et al.,
2006).
2.5. Antioxidant evaluation
2.5.1. DPPH assay
Free radical scavenging ability was determined by using the
stable radical DPPH using the method of Siddhuraju and
Becker (2003). Crude extract samples were prepared at
100 lg/ml, the plant extract of 2 ml was taken in test tubes
and was added 3 ml of 0.3 mM methanolic solution of DPPH,
mixed well and allowed to incubate at 30 C for 20 min. The
absorbance value of the sample was measured at 517 nm.
The percentage of DPPH radical scavenging activity was theo-
retically calculated by the following formula:
%DPPH radical scavenging activity
¼ ðReference OD Sample ODÞ
Reference OD
 100
 2.5.2. ABTS assay
The 2,2-azino-bis-3-ethylbenzothiazoline-6-sulphonic acid
(ABTS) assay is used for the determination of total antioxidant
activity of a plant sample. Inactive form of ABTS+ free radical
cation is converted to the active form by reacting 7 mM ABTS
aqueous solution with 2.4 mM potassium persulphate in the
dark for 12–16 h at room temperature. The solution was fur-
ther diluted with ethanol (1:89 v/v) and equilibrated at 30 C.
Afterwards, 1 ml of ABTS solution was added with 100 ll of
plant extract, and after an initial mixing of 30 min the
absorbance value was measured at 734 nm. The percentage
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ing formula (Manian et al., 2008):
% ABTS radical cation activity
¼ ðReference OD Sample ODÞ
Reference OD
 100
 Table 2 Quantitative analysis of phenolic and ﬂavonoid
contents from C. nudiﬂora crude extracts.
Solvent
extracts
Total phenolic
content (mg/GAE)a,b
Total ﬂavonoids
content (mg/g)a,b
Water 63.4 ± 0.05 53.40 ± 0.06
Hexane 59.7 ± 0.11 43.15 ± 0.04
Ethyl acetate 14.6 ± 0.05 23.40 ± 0.11
Chloroform 18.2 ± 0.08 24.56 ± 0.02
Ethanol 31.6 ± 0.05 55.30 ± 0.05
Standard 74.4 ± 0.04* 78.1 ± 0.05#
* Gallic acid.
# a-BHT.
a Mean values (n= 3) with signiﬁcant difference at P< 0.05.
b Percentage of activity due to extract concentration of 100 lg/ml.
Table 1 Preliminary identiﬁcation of phytochemical constit-
uents from C. nudiﬂora plant extracts.
Secondary
metabolites
Chloroform Ethanol Hexane Aqueous Ethyl
acetate
Alkaloids + +  + 
Flavonoids + + + + +
Saponins + + + + +
Sterols     +
Terpenoids + +  + +
Volatile oils +  +  +
Tannins + + +  +
Phenolics + + + + +
Carbohydrates  +  + 
+= Present, =Absent.2.6. Antibacterial activity
2.6.1. Agar disc diffusion method using C. nudiﬂora extracts
Aqueous C. nudiﬂora extract was checked for its potential bio-
medical application of antibacterial activity using the agar disc
diffusion method. Gram positive and gram negative human
pathogenic bacteria were used for the experiment and cultures
were purchased from ATCC. Bacterial cultures of Escherichia
coli (G) (ATCC 25922), Staphylococcus aureus (G+) (ATCC
29213), Salmonella typhi (G+) (ATCC 14028), Klebsiella
pneumoniae (G) (ATCC BAA 2473), Pseudomonas aeruginosa
(G) (ATCC 15442) were used. Authentic bacterial cultures
were sub cultured in nutrient broth. According to Hi media
manufacturer’s speciﬁcation, the MHA nutrient agar was
prepared by using distilled water. The medium was autoclaved
at 121 C and at a pressure of 15 lbs for 20 min. The sterile
medium was poured into autoclaved Petri plates and allowed
to dry for a few minutes. Then, the cultured bacteria were
swabbed onto agar plates. The surface of the agar medium is
placed on a prepared standard disc (streptomycin 50 lg/ml)
as control. Stock plant extract was prepared in 100 mg/ml.
After that, the crude plant extracts were prepared at a different
concentration of 50 ll, 75 ll and 100 ll and discs were soaked
in the extracts overnight. After that, the disc was placed into
bacterial swabbed agar plates and incubated for 24 h at
37 C. Subsequently, incubation zone of inhibition was exam-
ined with the naked eye. Results were observed and the zone of
inhibition (ZOI) was measured by zone reader. Experiments
were repeated thrice to get results without error.
2.6.2. Minimal inhibitory concentration
Minimum inhibitory concentration (MIC) was determined by
the microdilution method of Hammer et al. (1999) with minor
modiﬁcations. MIC is deﬁned as the lowest concentration of
drug which controls microbial population growth. In this
study, we prepared different concentrations of aqueous plant
extracts (100, 50, 25, 12.5 and 6.5 mg/ml) to ﬁnd the effective
concentration for inhibition of bacterial growth. The MIC
assay was used in 96 well plates, ﬁlled with 50 ll of nutrient
agar broth and 30 ll of bacterial culture, and then for treatment
30 ll of plant extract (each prepared concentration) was added.
Plates were incubated at 37 C for 24 h. Incubated plates were
read at 560 nm in a microplate reader and values are tabulated.
2.7. Statistical analysis
The raw data of antioxidant and antimicrobial values were
entered into statistical analysis using statistical Package for
the Social Sciences (SPSS) 16.0 version, (SPSS Inc., Headquar-
ters, Chicago, IL). Experimental values were expressed as
mean ± SD and comparisons were performed by a one way
ANOVA followed by Student’s t-test. A value of p 6 0.05
was considered statistically signiﬁcant.3. Results and discussion
3.1. Identiﬁcation of secondary metabolites from C. nudiﬂora
extracts
Table 1 shows the identiﬁed phytoconstituents from C. nudiﬂ-
ora extracts. Preliminary phytochemical analysis was carried
out on select solvents such as hexane, ethyl acetate, chloro-
form, ethanol and aqueous. These crude extracts show posi-
tive results of alkaloids, ﬂavonoids, terpenoids and
phenolics compounds in chloroform, ethanol and aqueous
extracts. Saponin is present in all solvent extracts. On the
other hand, terpenoids is absent in the chloroform extract,
however it is present in other solvent extracts. Different phy-
tochemicals such as alkaloids, ﬂavonoids, saponins, carbohy-
drates, phenolics, tannins, terpenoids and volatile oils were
detected in the plant extracts. Furthermore, total phenolic
content in aqueous extract has been found to be the highest
(63.4 mg GAE/g) when compared with other extracts. Simi-
larly, hexane possessed signiﬁcant activity (59.7 mg GAE/g)
and ethanol (31.6 mg GAE/g) in the DPPH antioxidant
assay. Total ﬂavonoid content of ethanol extract was calcu-
lated as 55.3 mg/g. Water and ethyl acetate extracts had mod-
erate activity in total ﬂavonoid content of 53.4 mg/g and
43.1 mg/g respectively (Table 2).
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importance to defend against pathogenic bacteria, fungus
and virus. This ethno pharmacological importance of plant
extracts has a wide range of activity to control microbial
infections (Ahameethunisa and Hopper, 2012). For instance,
chemically synthesized antibiotics have some disadvantages
for human beings such as low activity at target sites and
harmful to distinct organs. The development of natural anti-
microbial agents has active site action and induces the pri-
mary immune system and metabolic function in the human
body.
3.2. GC–MS characterization of C. nudiﬂora crude extracts
Figs. 1 and 2 show GC–MS chromatogram of C. nudiﬂora
extracts. Different classes of organic chemical constituents
were identiﬁed by GC–MS studies. The GC–MS result shows
medicinally valued phytochemicals are present in the plant
extracts. These compounds are well known as plant derived
antimicrobial agents (Table 3).
3.3. Free radical scavenging activity on C. nudiﬂora extracts
DPPH and ABTS radical scavenging activities of solvent
extracts are shown in Table 4. Aqueous extracts of C. nudiﬂoraFigure 1 GC–MS chromatogram of different solvent extracts
Dichloromethane.showed signiﬁcant activity (43.4%) compared with gallic acid
standard. Other extracts such as hexane and ethanol have
moderate scavenging properties of 31.63% and 33.29% respec-
tively. In addition, ethyl acetate has the lowest radical scaveng-
ing activity at 22.79% in this study. Among these extracts,
aqueous extract of C. nudiﬂora has more DPPH radical scav-
enging activity. ABTS free radical scavenging activity was ana-
lysed using BHT as standard. Aqueous plant extracts revealed
signiﬁcant ABTS radical scavenging activity (46.64%), fol-
lowed by chloroform (34.8%) and hexane (30.14%) respec-
tively. In the ABTS test, aqueous extracts were a potential
candidate to control free radical formation.
Excess free radical formation caused cellular damage and
induced many dysfunctions like atherosclerosis, myocardial
infarction, cancer and neurogenerative disorders in human
beings. But, natural antioxidant compounds are useful in
repairing free radical formation in cells and manage various
chronic diseases (Fakruddin et al., 2012). For instance,
C. heptaphylla plant extract plays a signiﬁcant role in DPPH
radical scavenging activity with IC50 values of 3.11 lg/ml. Plant
extracts were detected to have three major types of natural
compounds which are saponin, ﬂavonoids and iridoid
glycosides and, steroid and spermine. The iridoid phenyletha-
noid glycosides are highly quantiﬁed in the verbascum genus.
These chemical groups are mainly participating in the antioxi-
dant activities (Ozcan et al., 2011). Yildirim et al. (2001) studiedfrom Commelina nudiﬂora (A) Ethanol (B) Chloroform (C)
Figure 2 (continued) GC–MS chromatogram (D) Hexane (E) Aqueous extracts of C. nudiﬂora.
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ethanolic and water extracts. The antioxidant activity depends
on the high concentration of extracts. The amount of phenolic
content and related antioxidant compounds increases the
DPPH free radical scavenging activity. R. crispus seed extracts
are prepared at different concentrations of 50–400 lg, which
exposed better scavenging activities in the highest concentra-
tion. Also, it is correlated with the amount of phenolic content
in the extract and DPPH scavenging levels.
Bazzaz et al. (2011) proved that antioxidant capacity is based
on the composition of different phenolic contents present in the
Scutellaria litwinowii extracts. Antioxidant tests are highly spe-
ciﬁc and sensitive to temperature and incubation period. Phys-
iochemical properties of the sample are very important for
analysing antioxidant properties. Similarly, our results
expressed different solvent extracts such as aqueous, hexane,
ethyl acetate, chloroform and ethanol among aqueous extracts
which have signiﬁcant antioxidant activity observed using
DPPH and ABTS methods. Hence, the higher activity shows
the relationship between abundant quantities of phenolic and
ﬂavonoids which are 63.4 mg/GAE and 49.1 mg/g respectively.
3.4. Antibacterial activities of C. nudiﬂora extracts
Antimicrobial efﬁcacy of aqueous extracts of C. nudiﬂora is
shown in Fig. 3. Aqueous plant extracts showed higherinhibitory activity against P. aeruginosa (13 mm) followed by
E. coli and S. typhi. The least activity was measured by Bacillus
subtilis and S. aureus (11 mm and 9 mm respectively). In
contrast, aqueous plant extracts showed less activity against
S. aureus (7 mm). Overall, aqueous C. nudiﬂora extract showed
effective antibacterial activity against food borne pathogenic
bacteria. MIC range was calculated to be 12.25 mg/ml as the
lowest concentration of aqueous plant extract active against
P. aeruginosa.
Recently, the increasing resistance rates of bacterial strains
and control of the growth of pathogens are a big challenge.
Developing more potent antibacterial agents using plant
extracts is important in inhibiting growth rate of pathogens.
Multidrug resistance pathogens have been found to be
sensitive to the crude plant extracts. Clinically challenging
S. aureus strains are a major cause of community and
hospital-associated infections with an estimated mortality rate
of around 7–10% (Tamokou et al., 2012). Similarly, antibac-
terial property of Hippophae rhamnoides extracts was used to
control food borne microorganisms. Methanolic plant
extracts exhibited higher activity in gram positive bacteria
B. subtilis and S. aureus. Plants contain bioﬂavonoids and
phenolics, which are marker compounds for antimicrobial
and antioxidant activities. H. rhamnoides extracts have lesser
activity than synthetic antibiotics such as tetracycline and
microbe-driven (Jeong et al., 2010). Mohamed et al. (2013)
Table 3 Organic constituent’s characterization by GC–MS from C. nudiﬂora extracts.
S. no Solvent system Retention time Area % Chemical constituents
1 Ethyl acetate extract 33.144 1.16 Benzoic acid
33.763 3.04 Ethanedioic acid
36.339 0.97 2-pyrimidine
43.125 4.14 Phytol
43.808 3.89 n-Decanoic acid
53.743 2.78 Phthalic acid
2 Chloroform extract 4.402 7.13 Acetic acid
4.522 1.52 1-Propanol
7.827 14.88 Ethane
8.976 2.08 Oxalic acid
33.769 1.98 Phosphonic acid
31.283 1.00 Muscimol
3 Aqueous extract 31.281 2.41 2-H-azepin-2-one
32.785 0.44 Diﬂuorobenzoic acid
33.771 1.22 1-Butanamine
36.786 0.81 N-ethyl formamide
40.250 6.19 Hexadecanoic acid
4 Ethanol extract 4.522 0.40 Carbonic acid
30.408 0.57 Ethanedioic acid
34.549 0.27 Cystamine
40.718 0.28 Isobutylamine
41.796 20.34 Tridecanoic acid
39.476 0.29 3,8 dioxa-2,9 disilade-5-ene
5 Hexane extract 4.339 0.56 Cyclopentane
4.743 5.76 Heptane
14.524 1.79 Toluene
17.644 0.47 Octane
23.452 7.05 Oxalic acid
61.57 0.69 Undecane
Table 4 Antioxidants activity of C. nudiﬂora plant extracts.
Antioxidant assays Aqueous Hexane Ethyl acetate Chloroform Ethanol Standard
DPPH assaya,b 43.40 ± 0.05 31.63 ± 0.04 22.79 ± 0.02 32.70 ± 0.05 33.29 ± 0.05 67.29 ± 0.04*
ABTS assaya,b 46.64 ± 0.03 30.14 ± 0.03 29.46 ± 0.04 34.80 ± 0.05 26.20 ± 0.05 69.23 ± 0.05*
* Ascorbic acid.
a Mean values (n= 3) with signiﬁcant difference at P< 0.05.
b Percentage of inhibition due to extract concentration of 100 lg/ml.
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has been more effective in controlling free radical scavenging
activity than the non-polar solvent extracts. S. cumini con-
tains adequate amounts of essential oils and other active
metabolites, where it can participate in antioxidant mecha-
nisms to prevent cellular damages. Moreover, S. cumini
extracts act as natural preservative agents for different food
products. On the other hand, aqueous C. nudiﬂora extracts
were observed to have major in vitro antimicrobial/antioxi-
dant activities. Our results successfully argue for the com-
monly available weed plants which are effective in the
treatment of food pathogenic microorganisms and efﬁcient
in controlling oxidative damage.4. Conclusion
Edible weed plant C. nudiﬂora possesses novel bioactive com-
pounds in various solvent extracts. Besides, C. nudiﬂora
extracts controlled free radicals and food borne pathogens
such as E. coli and P. aeruginosa. Aqueous extracts of C.
nudiﬂora showed signiﬁcant antioxidant and antimicrobial
activity. Moreover, the ethanol > ethyl acetate > chloro-
form > hexane have been found to have moderate radical
scavenging and antibacterial activities. Furthermore, we are
now focusing on saponin puriﬁcation from C. nudiﬂora
extracts and possible structural elucidation of compounds
and their anticancer properties.
Figure 3 Antimicrobial activity of aqueous extract of C.
nudiﬂora.
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